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We have realized since publication that the higher-, polarizabilities and dispersion coefficients are very sensitive to the
representation of the ground-state wave function. The ground-state wave functions for Na and K were represented with a linear
combination of Slater-type orbitals. One negative feature of a basis set expansion relates to the behavior at large distances from
the nucleus. Unlike a grid based calculation, the correct asymptotics are not imposed and the larger-r part of the wave function
has a weak influence on the binding energy.
The ground-state wave functions for Na and K were both 1.7310−6 hartree away from convergence. There were some
small but significant changes in the polarizabilities and dispersion parameters when the existing basis sets were replaced by a
large Laguerre basis set. The octupole polarizabilities decreased by 3–4 %, while C10 for dimers involving these atoms
decreased by about 1–2 %.
TABLE I. Values of the polarizabilities and dispersion coefficients sin atomic unitsd for systems with Na or K.
System Property Present MBPT f1g Property Present MBPT f1g
Na as2d 1879 1885 as3d 5.5523104 5.543104
K as2d 5005 5000 as3d 1.7773105 1.773105
Na-H C8 4012 C10 2.9163105
Na-Li C8 9.8883104 9.883104 C10 9.1873106 9.163106
Na-Na C8 1.1593105 1.163105 C10 1.1343107 1.133107
Na-K C8 2.2403105 2.243105 C10 2.5323107 2.533107
Na-Rb C8 2.6493105 2.663105 C10 3.1223107 3.133107
K-H C8 7970 C10 7.3453105
K-Li C8 1.9553105 1.953105 C10 2.1013107 2.103107
K-K C8 4.1973105 4.203105 C10 5.3743107 5.373107
K-Rb C8 4.9043105 4.933105 C10 6.5343107 6.603107
Na-He C8 1328 C10 9.5143104
Na-Be C8 3.3493104 C10 2.6513106
Na-Mg C8 6.7363104 C10 5.7433106
Na-Ca C8 1.6333105 C10 1.5613107
Na-Sr C8 2.1723105 C10 2.1833107
K-He C8 2623 C10 2.3983105
K-Be C8 6.5143104 C10 6.3823106
K-Mg C8 1.2833105 C10 1.3353107
K-Ca C8 3.0243105 C10 3.4623107
K-Sr C8 3.9803105 C10 4.7533107
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The impact upon as2d and C8 was an order of magnitude smaller and the changes were largely confined to the last digit of
the revised data given in Table I. The impact upon as1d and C6 was insignificant.
One feature of the revised calculation is that some small but annoying discrepancies with the many body perturbation theory
sMBPTd results of Porsev and Derevianko f1g have been largely eradicated. The f s,d-value distrubtions for Li and Rb were not
affected by this problem since the 2s and 5s orbitals for these atoms were computed with a large Laguerre basis.
f1g S. G. Porsev and A. Derevianko, J. Chem. Phys. 119, 844 s2003d.
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